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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



ORDERING INSTRUCTIONS 



(4. Instructions (Dash No.)) 



Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page 
heading regardless of package. The availability of a circuit function in a particular package is denoted by an alphabetical 
reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline drawings 
shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: SN 54LS75 J -00 

(1. Prefix) 

MUST CONTAIN TWO OR THREE LETTERS 
(From Individual Data Sheet) 

RSN Radiation-Hardened Circuit 

SN Standard Prefix 

SNM Mach IV, Level I 

SNC Mach IV, Level III 

SNH Mach IV, Level IV 

Spu uz-viM Processeu 

(2. Unique Circuit Description 
MUST CONTAIN FOUR TO EIGHT CHARACTERS 
(From Individual Data Sheet) 

Examples: 5410 
74H10 
54S112 
54L78 
74LS295A 
741 88A 




MUST CONTAIN TWO NUMBERS 
(From Dash No. Column of Following Table) 



PACKAGES 


FORMED 
LEADS 


SOLDER- 
DIPPED 
LEADS 


INSULATOR 


CARRIER 


ORDER 
DASH 
NO. 



METAL FLAT PACKAGES 



( 3. Package) 

MUST CONTAIN ONE OR TWO LETTERS 

J,JD,N,T,W 

(From Pin-Connection Diagram on Individual Data Sheet) 



T 


No 


No 


No 


t 


00 


T 


Yes 


No 


Yes 


t 


01 


T 


No 


No 


No 


Mech-Pak 


02 


T 


No 


No 


Yes 


Mech-Pak 


03 


T 


Yes 


No 


No 


Mech-Pak 


04 


T 


Yes 


No 


Yes 


Mech-Pak 


05 


T 


No 


No 


Yes 


t 


06 


T 


Yes 


No 


No 


t 


07 


T 


No 


Yes 


No 


t 


10 


T 


Yes 


Yes 


Yes 


t 


11 


T 


No 


Yes 


No 


Mech-Pak 


12 


T 


No 


Yes 


Yes 


Mech-Pak 


13 


T 


Yes 


Yes 


No 


Mech-Pak 


14 


T 


Yes 


Yes 


Yes 


Mech-Pak 


15 


T 


No 


Yes 


Yes 


t 


16 


T 


Yes 


Yes 


No 


t 


17 



CERAMIC FLAT PACKAGES 



w 


No 


No 


N/A 


t 


00 


w 


No 


Yes 


N/A 


t 


10 



DUAL-IN-LINE PACKAGES 



J, JD, N 


No 


No 


N/A 


t 


00 


N 


No 


Yes 


N/A 


t 


10 



T These circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the customer (with pos- 
sible additional posts), circuits will be shipped in the most practical carrier. Please contact your Tl sales representative for the method that 
will best suit your particular needs. 



Flat (T, W) 

-Barnes Carrier 
-Milton Ross Carrier 



Dual-in-line ((J, JD,N) 
—Slide Magazines 
— A-Channel Plastic Tubing 
—Barnes Carrier (N only) 
—Sectioned Cardboard Box 
—Individual Plastic Box 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



J ceramic dual-in-line package 

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, 20-, or 24-lead 
frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 
0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads (-00) require 
no additional cleaning or processing when used in soldered assembly. 



14-PIN J CERAMIC 




0.014 (0.356) 0.130(3,30) 

0.008 (0,203) MIN 

14 PLACES 



0.100 12,54! l~"l | 

0.070(1,77) PIN SPACING 0.100 (2,54) T.P 
4 PLACES (See Note b) 



0.030 (0,76) MIN 
14 PLACES 

" _n_ag23jo^4) „ , 



.015(0,381) 



Falls within JEDEC TO-116 and MO-001AA dimensions 





16-PIN J CERAMIC 



0.755(19,1) 
@©@® ©® ©<$> 
li 1 -! "-» "-, r^ A A i-" r-1 



0.025 (0,83! R NOM 



b J \j Jl u J, ir ll u Jl u JL u IL J 
0®®® ©@©© 

78! MAX 16 PLACES 



0.200 (5.08! 
MIN 

JL 



— »| |«-0.070 (1,i 



0.020 (0,51 1 J 
♦ MIN 



JL 




I 



HHi 



H 



^0.023(0.584! 16PLACES 



| 0.015(0,381) 

h 

0.050(1.27) 
0.015(0.381 ' 



♦For memories of 64 bits and up and a few MSI/LSI products in Series 54/74 and Series 54S/74S that 
are derived from memory circuit bars, this maximum is 0.300 (7,62). All other dimensions apply 
without modification. 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



J ceramic dual-in-line packages (continued) 



20-PIN J CERAMIC 






0.025 (0,63) R NOM- 



iri _a 



0.290 (7.36) 
0.300 (7,62) 



©©©©©©©©©© 



0.050 (1,27) NOM 



— M ho — 0.070(1,; 



78) MAX 20 PLACES 




-l-ll 



-SEATING PLANE 



0.130 (3,30) ♦ 
MIN ' 






_jAW— o.o 



"+ 




+ 0.023 10,1 
0.015 (o,: 



,584) 

,381) 

0.050(1,27) 



20 PLACES 
4 PLACES 



24-PIN J CERAMIC 



@@@@®@®©©©@@ 




wwwwww 

©@©©©©©©©®©© 



0.515 (13,09) 0.075 (1,91) 

0,050 (1,27) NOM £"0.050 (1,27) 0.070 (1.78) MAX 24 PLACES-)**) 

GLASS SEALANT 



7 

■§ 24 PLACES 

0.010 ± 0.002 -•*«- 
(0,254* 0,051) 



SEATING PLANE i 



5 



0.018 ± 0.002 -» 

(0,457*0,051) 

24 PLACES 



Falls within JEDEC MO-015AA dimensions 



0.150 (3,81) 

-f 0-160 (4,07) 
0.125 (3,17) 
0.100 (2,54) 




NOTES: a. All dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern, 
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



N plastic dual-in-line packages 

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 28-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deforma- 
tion and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are 
intended for insertion ir, mounting hole rows on 0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed 
and inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no addi- 
tional cleaning or processing when used in soldered assembly. 




14-PIN N PLASTIC 



-J L- -0.080(2.1 



-0.300 t 0.010 

(7,62 ± 0.26) 

-0.250 ±0.010 

(6,35 i 0.26) 

:,03) NOM 



0.093 (2,36) R NOM - 
0.110(2,79) NOM - 



0.710(18,01 
©©©©©©© 

r* rs n n r* n r> 



0@©0©©0 



^ K' 



0.070(1.77) MAX 14 PLACES 



rt 



.010 (0.25) NOM 



f H — SEATING PLANE - 
105* 
- "W" 

14 PLACES J\*_ 0.01 1 ± 0.003 
(0.279 1 0,076) 

14 PLACES 
[See Notes c and d) 




0.125 13.17) MIN 
0.075 i 0.020 _„ 
(1,90 ±0.51) 
4 PLACES 



-»j \m- 0.018 t 0.003 
(0,457 ± 0,076) 
14 PLACES 
(See Notes c and d) 
PIN SPACING 0.100 (2.54) T.P. 
(See Note b) 



Falls Within JEDECTO-1 16 and MO-001AA Dimensions 



16-PIN N PLASTIC 



0.250 i 0.010 
(6,35 r 0,26) 

,03) NOM 




0.093 (2,361 R NOM— — t-**) 
0.160 (4,06) NOM- 



-0.870 (22,1) MAX- 



®©©@@©©0 



1 0.020(0,51) 
0.010 (0^5) NOM 0J00(508)MAX MW 



©0©0©©0© 

-e>| H«- 0.070 (1,771 MAX 16 PLACES 



SEATING PLANE- 



16 PLACESjU o.oil ± 0.003 
"^ (0,279 ± 0,076) 



Package configuration c 
16-pin N package (see 
alternative sideviews) is 
at the option of Tl. 



0.125 (3,17) MIN 
0.095(2,41) 




0.033 (0.83) MIN 
16 PLACES 
-Hf* 0.018*0.003 
(0,457 t 0,076) 
16 PLACES 
PIN SPACING 0.100 (2,54) T.P. (See Nott5 c and d) 
(See Note b) 

ALTERNATE SIDE VIEW 

|«-0.070 (1,77) MAX 16 PLACES 




PIN SPACING 0.100 (2,54) T.P. (See Notes c and d) 
(See Note b) 
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N plastic dual-in-line packages (continued) 



20-PIN N PLASTIC 



^ r 



0.300 ± 0.010 
(7,62 1 0,26) 



0.250 ± 0.010 
" (6,35 ± 0,26) 



0.093(2,36) R NOM - 
0.160 (4,06) NOM - 



-1.070 (27,18) MAX- 






Z=H 



O0000000©© 



-0.030 (0,203) NOM 




'"I I*" - 



.070 (1,77) MAX 20 PLACES 



0.010 (0.25) NOM 



0.200 (5,08) MAX 



SEATING PLANE - 



y. 



Jl» 0.011 ± o.c 

ll (0,2791 0,1 



,076) 
(See Notes 
amid) 



0.155 (3,94) 
0.125 (3,17) 



0.075(1,91)- 

MAX 

4 PLACES 



-i — n — rr 



»|U- 0.033 (0,83) MIN 
1 ' 20 PLACES 



-»j [a 0.018 ± 0.003 

10,457 ± 0.076) 




0.080 (2,03) NOM 



M 



105' 



Js 24 PLACES 
0.011+0.003 - 
(0,279 ± 0.076) 
24 PLACES 

(See Notes c and d) 



24-PIN N PLASTIC 



0.093 (2,36) R NOM 
0.110(2,79) NOM 



-1.310 (33,3) MAX - 



AAAAAAAAAAAA 




vwwwwwv 
©©®©©©@©®@@@ 



-0.010 (0,25) NOM 



ih 



0.070 (1,77) MAX 24 PLACES 



SEATING PLANE— j- 

0.020 (0,51) MIN 



0.018 ± 0.003 "J U- 

(0,457 t 0,076) f» » | | 




0.033 (0.83) MIN 
24 PLACES 

0.095 (2.42) MAX 
4 PLACES 
PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 



I I 0.125 ( 

J L 24P 




a. All dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern. 

b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 

c. This dimension does not apply for solder-dipped leads. 

d. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0.020 (0,50) above the 
seating plane. 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



4-7 



TTL INTEGRATED CIRCUITS MECHANICAL DATA 



IM plastic dual-in-line packages (continued) 



28-PIN N PLASTIC 



EITHER 
INDEX 



-1.440 136,6) MAX- 



-© 



i — 1 1 — 1 1 — 1 1 — 1 1 — ii — ii — ii — ii — 1 1 — 1 1 — 1 1 — 1 1 — ir^L 



l_ILJLJLJLJLJL_n 







0.600 ±0.010 

115,24 ±0.26) 



0.020 (0,50) 
MIN 



-SEATING PLANE- 






0.01 1 ± 0.003 



j,, 0.011 ±0.1 

TT (0,28 ± 0,1 



0.01 8 ± 0.003 -J |«- k-» 
(0,46 ± 0,08) 




PIN SPACING 0.100 (2,54) T.P. 
(See Note b) 



m 



0.200 (5,08) MAX 



0.125 (3,17) MIN 

± 



-0.033 (0,83) MIN 

.0.050 ±0.020 

11,27 ±0,51) 



-0.060 (1,52) NOM 



a. All dimensions are shown in inches (and parenthet- 
ically in millimeters for reference only). Inch dimen- 
sions govern. 

b. Each pin centerline is located within 0.010 (0,26) of 
its true longitudinal position. 

c. This dimension does not apply for solder-dipped leads. 

d. When solder-dipped leads are specified, dipped area of 
the lead extends from the lead tip to at least 0.020 
(0,50) above the seating plane. 
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T flat package 



This hermetic package features glass-to-metal seals and welded construction. Package body and leads are gold-plated 
F-15 =£ glass-sealing alloy. Approximate weight is 0.1 gram. 



-H 



0.018(0,46! 



©©©©("J)©© 



T 



0.015 10,3311 
(See Notes 
eandf) 



0.005(0,127) 

" 0.003 (0,076) 

(See Notes 



,4l 



1.007 i 

1,178) ' SS~*y 

_J LL_ao 

" "^0.0 



\ 




0©®©®®® 



Falls within TO-84 dimensions 



0.019(0,483) / 
0.015(0,381). 



All dimensions are shown in inches (and parenthet- 
ically in millimeters for reference only). Inch dimen- 
sions govern: 

Lead centerlines are located within 0.005 (0,13) of 
true position (TP) relative to body centerlines. This 
is measured along lines located within 0.030 (0,76) 
from (and parallel to) the sides of the package. 
Not applicable in Mach-Pak carrier. 

Index tab on pin 1 denotes orientation of package. 
This dimension does not apply for solder-dipped leads. 
When solder-dipped leads are specified, dipped area of 
the lead extends from the lead tip to within 0.050 
(1,27) of the package body. 



CIRCUIT SUBSTRATE IS IN ELECTRICAL CONTACT WITH THE BODY OF THE PACKAGE. 



T package leads 

Gold-plated F-15? leads require no additional clean- 
ing or processing when used in soldered or welded 
assembly. Solder-dipped leads are also available. 
Formed leads are available to facilitate planar mount- 
ing of networks on flat circuit boards. Circuits can 
be removed from Mach-Pak carriers with lead lengths 
up to 0.300 (7,62). 



0.004 (0,102 R NOM • 




0.013 ± 0.005 

(0,33 + 0,127) 

(Note d) 

4. 



k 



0.760 (19,3) 



M 



0.740 (18,8) 
(See Note c) 

a. Dimensions are shown in inches (and parenthet- 
ically in millimeters for reference only). Inch dimen- 
sions govern. 

b. Not applicable in Mach-Pak carrier. 

c. Measured from centerline of outside leads. 

d. Measured from center of lead to bottom of package 
where lead emerges from body. 

e. When solder-dipped leads are specified dipped area 
of lead extends from load tip to outside bend (min- 
imum). 



i F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



W ceramic flat package 



These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-, 16-, or 
24-lead frame. Hermetic sealing is accomplished with glass. Tin-plated ("bright-dipped") leads (-00) require no 
additional cleaning or processing when used in soldered assembly. 



I 



14 PIN W CERAMIC 




©©©©©©© 



Falls within JEDEC MO-004AA Dimensions 




16 PIN W CERAMIC 



®@@©©©©® 




©©©©©©©© 



Falls within JEDEC MO-004AG Dimensions 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



W ceramic flat package (continued) 



24 PIN W CERAMIC 



©®©©®©®©©©®® 



4^ 



:»-\ 



T 



n n n n n n n 






l **l^-' \~r \-f 



m 



O000000©©®®® 



Falls within JEDEC MO-019AA Dimensions 





All dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern. 

Index point is provided on cap for terminal identification only. 

Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 

This dimension determines a zone within which all body and lead irregularities lie. 

Not applicable for solder-dipped leads. 

When solder-dipped leads are specified, dipped area extends from lead tip to within 0.050 (1,27) of package body. 

End configuration of 24-pin package is at the option of Tl. 
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